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Abstract
Background: This study examines the relationship among psychosocial factors, behavioral risks for abnormal
cervical cytology, and abnormal cervical cytology.
Methods: A self-administered questionnaire was used to measure perceived stress, discrimination, lifetime
stressful events, optimism, social support, and psychological state. Women with normal Pap smears attending a
primary care clinic and women attending a colposcopy clinic because of an abnormal Pap smear were eligible.
The scores between the two groups were compared.
Results: A total of 265 women participated in the study. There were no significant relationships between
psychosocial factors and cervical cytology status. In a regression model, age (B¼0.057, p¼ 0.001) was pre-
dictive of having abnormal cervical cytology. Smoking was correlated with an increased family Apgar score
( p¼ 0.021), Perceived Stress Scale (PSS) score ( p¼ 0.049), and Revised Life Stressor Checklist score ( p < 0.001). A
higher mean number of lifetime male partners was related to increased family Apgar score ( p¼ 0.012), Revised
Life Stressor Checklist score ( p < 0.001), and major event discrimination ( p < 0.001). Earlier age at coitarche was
associated with increased family Apgar score ( p < 0.001).
Conclusions: These results do not support that psychosocial factors play a role in the risk of developing ab-
normal cervical cytology. Behavioral risks for developing abnormal cervical cytology are associated with life
stressors, family function, and perceived discrimination.
Introduction
The presence of infection with high-risk types ofhuman papillomavirus (HPV) in nearly all cervical cancer
cases indicates that HPV is the primary biological cause of
cervical cancer.1 HPV is a sexually transmitted virus, with
prevalence highest in women<age 30.1 More than 50 types of
HPV have been identified as infecting the genital tract and are
classified as either high risk or low risk for development of
cervical cancer. Persistent HPV infection places women at risk
for developing cervical lesions,2 although most cervical HPV
infections are transitory and are cleared before detection.3 As
outlined in Figure 1, the psychoneuroimmunological model
allows one to bring together the potential biobehavioral
mechanisms of HPV-mediated disease.4
Psychosocial factors may create a chronic state of immu-
nosuppression, which may be conducive to HPV persistence
and development of cervical lesions.4 Several studies have
documented that immunosuppression, iatrogenic or autoim-
mune, increases the risk for cervical cancer.5–7 Increased
stressful life events, intimate partner violence (IPV), stressful
and uncontrollable life events, lack of social support, and
passive=helpless coping style have been associated with in-
creased risk for abnormal cervical cytology.8–13 Other sources
of stress, such as discrimination, could also influence the risk
of developing persistent HPV. Other factors, such as opti-
mism and social support, could minimize the impact of stress
on immune function. In addition, stress could cause depres-
sion, which would in turn heighten the impact of psychosocial
factors on immune function.
The measures used in previous studies have been limited
and did not fully explore the relationship between psycho-
social factors and risk behaviors for developing abnormal
cervical cytology, especially smoking, age at coitarche, and
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number of lifetime sexual partners.14,15 For this study, psy-
chosocial factors were measured as poverty, perceived stress,
discrimination, and lifetime stressful events. Discrimination
was chosen based on our experience with women with ab-
normal cervical cytology, which suggests high rates of dis-
criminatory events. Optimism and social support were
measured as potential minimizers of the impact of the psy-
chosocial factors. Depression would add to the impact of
psychosocial factors on immune function. We hypothesized
that women with normal cervical cytology would have sig-
nificantly less stress as measured by these tools than women
attending a colposcopy clinic because of abnormal cervical
cytology. We chose abnormal cervical cytology as a surrogate




The study participants were women attending either a
primary care clinic or a colposcopy clinic within an integrated
academic health system in the Midwest. Eligibility for study
participation required women to be 18 years of age. The
women recruited from the primary care clinic had a history
of normal Pap smears within the past 2 years. The women
recruited from the colposcopy clinic had abnormal cervical
cytology and were in various stages (e.g., new diagnosis,
follow-up of previous colposcopy results) of evaluation for
abnormal cervical cytology. Patients were excluded from the
study if they had a hysterectomy or were unable to provide
consent. The University of Michigan Institutional Review
Board approved the study.
Study design
Women were approached in the office waiting room with
the consent of their healthcare provider. After explanation
of the study, participants received a consent form with pre-
screening eligibility questions. If the participant was eligible
for the study and interested in participating, the consent form
was signed, and she was given the survey questionnaire. The
participants completed and returned the survey questionnaire
before leaving the clinic.
Survey questionnaire responses were entered into an SPSS
database (SPSS, Inc., Chicago, IL) by the study identification
number without any identifying information. Medical records
were audited to verify the primary care clinic participants’
history of normal Pap tests. The colposcopy clinic partici-
pants’ pathology records were reviewed to determine cervical
disease status.
Questionnaire
A single questionnaire compiled from several validated
tools was used. The survey questionnaire had 117 questions
and consisted of two sections, a demographic and behavior
section and a psychosocial factors section. The demographic
and behavior portion contained questions about sexual be-
havior, alcohol and tobacco use, medical and health history,
and general demographic information. Questions regard-
ing the common risk factors for cervical cancer were also in-
cluded in this section. The primary risk factors for cervical
cancer are history of or current cigarette smoking, high num-
bers of sexual partners, and early age of initiating sexual in-
tercourse.
Perceived stress was evaluated using the Perceived Stress
Scale (PSS), which measures recent general perceived stress
using 14 items associated with feelings in the past month.16
The major discrimination scale consists of 11 yes=no ques-
tions pertaining to perceived discrimination in such areas as
job promotion or housing. The score for this tool was obtained
by summing the number of positive responses, with a higher
score representing increased perceived discrimination.17 The
daily discrimination tool consists of 9 questions about the
perception of daily experiences of discrimination, such as
being treated with less courtesy than other people or per-
ceiving that other people act as if the individual is inferior or
dishonest.17 The Revised Life Stressor Checklist assesses sig-
nificant life events, which may be either chronic stressors or
potential posttraumatic stress disorder (PTSD) symptoms.18
It lists 28 life events with yes=no responses for the partici-
pant to circle if they occurred. The score for this tool is ob-
FIG. 1. An overview of the psychoneuroimmunolgical model applied to cervical cancer.
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tained by summing the yes responses. Social support was
assessed using the family Apgar, which measures the partic-
ipant’s satisfaction with current family function.19,20 The Life
Orientation Test (LOT) was designed to examine the role
played by optimism and dispositional self-consciousness in
coping effectively or ineffectively with impediments en-
countered in the course of goal-directed activities.21 The LOT
score was obtained by summing the responses to the 8 scored
questions after reversing the responses to the 4 negatively
phrased questions. Higher LOT scores reflect greater dispo-
sitional optimism. The Beck Depression Inventory for Primary
Care (BDI-PC) is derived from the BDI and assesses the
presence of depressive symptoms in primary care out-
patients within the past 2 weeks, including the present
day.22,23 BDI-PC scores were obtained by summing the re-
sponse ratings for each of the seven items and may range from
0 to 21, with a cutoff of 4 for a positive score.
Statistical analysis
The data collected consisted of questionnaire responses and
were used only if the response to a measure was complete.
Survey measures with missing responses were not included in
the analysis. After the data were cleaned and organized in an
SPSS file, the study participants’ demographic and risk in-
formation was reviewed and summarized using the relevant
descriptive statistics. Correlations between the demographic
variables were examined using the relevant comparative
statistics. The individual scores for PSS, family Apgar, sum of
stressful life events, daily discrimination, major event dis-
crimination, LOT, and BDI-PC were calculated, and descrip-
tive statistics were summarized. Correlations among the
scores were examined using relevant comparative statistics.
Comparison on each tool score was made between racial
groups (white vs. African American), clinical site (primary
Table 1. Demographic Data of Normal Pap Test Group Compared with Colposcopy Group
Normal Pap
test group (n¼ 141)
Colposcopy
group (n¼ 124)
Age in years, mean (SD) 33.5* (7.0) 30.3 (9.5)
Race=ethnicity, n (%)
African American 31 (22.0) 22 (17.7)
White 89 (63.1) 94 (75.8)
Latina 5 (3.5) 3 (2.4)
Native American 4 (2.8) 3 (2.4)
Asian 7 (5.0) 2 (1.6)
Other 7 (5.0) 2 (1.6)
Marital status, n (%)
Divorced=separated 19 (13.5) 17 (13.7)
Married 59 (41.8) 32 (25.8)**
Unmarried partner 17 (12.1) 7 (5.6)
Single 45 (31.9) 68 (54.8)**
Widowed 1 (0.7) 0
Education, n (%)
High school (incomplete) 8 (5.7) 6 (4.9)
Completed high school 25 (17.7) 17 (13.8)
College incomplete 49 (34.7) 42 (34.1)
College complete or beyond 59 (41.8) 58 (47.2)
Missing 0 1 (0.7)
Income, n (%)
<$10,000 15 (10.6)* 32 (25.8)
$10,000–<$20,000 23 (16.3) 13 (10.5)
$20,000–<$40,000 34 (24.1) 23 (18.5)
$40,000 65 (46.1) 56 (45.2)
Missing 4 (2.8) 0
HPV status, n (%)
Negative 141 (100) 16 (12.9)
Positive 0 106 (85.5)
Disease status, n (%)
Normal 141 (100) 43 (34.7)
ASCUS=AGUSa 0 3 (2.4)
LGSIL=CIN I 0 42 (33.9)
HGSIL=CIN II, III 0 35 (28.2)
Missing 0 1 (0.8)
Mean time since last Pap test in months, mean (SD) 6.40 (6.0) NAb
*Significant at the 0.01 level.
**Significant at the 0.001 level.
aASCUS: atypical squamous cells of uncertain significance; AGUS: atypical glandular cells of uncertain significance; LGSIL: low-grade
squamous intraepithelial lesions; HGSIL: high-grade squamous intraepithelial lesions.
bNA: data not collected.
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care clinic vs. colposcopy), age, marital status (married vs.
single), and risk behaviors for cervical cancer.
Multivariate analysis was performed using the cervical
disease status (yes=no) as the dependent outcome. The vari-
ables that correlated with cervical disease status in the uni-
variate analysis were used as possible independent variables
in logistic regression. The possible independent variables in-
cluded age, marital status, income, PSS score, major events
and daily discrimination scales, Revised Life Stressor Check-
list score, family Apgar score, LOT score, BDI-PC score, and
the behavioral risk factors. If one independent variable was
found associated with cervical disease, variables correlated
with it were placed in the logistic regression model with an
interactive term. For example, if age, marital status, or income
was significantly correlated, all three were placed in the
model with an interactive term. If there was no effect on the
relationship, the other variables were dropped. We also con-
sidered a model with all independent variables compared to a
reduced model.
Results
A total of 265 women participated in the study, with 141
women from the primary care clinic (with a history of normal
Pap smears) and 124 women from the colposcopy clinic. The
demographic data between the two groups are compared in
Table 1. The normal cervical cytology participants were older
than the colposcopy participants ( p¼ 0.002) and were more
likely to be married ( p¼ 0.001). Additionally, a greater pro-
portion of colposcopy participants reported annual house-
hold incomes of<$10,000 ( p¼ 0.011). Age, marital status, and
income were significantly correlated ( p¼ 0.001) such that
older women were more likely to be married and have higher
annual household incomes.
Risk behaviors of the normal cervical cytology and colpo-
scopy groups are compared in Table 2. The number of lifetime
sexual partners, number of sexual partners in last year, and
number of new sexual partners in the last year were sig-
nificantly skewed in a positive direction; therefore, these
variables were log transformed to assure normal distribution
for comparison. The colposcopy group had a significantly
higher number of male partners in the past year ( p¼ 0.038).
There were no other significant differences between the
groups on any of the other risk behaviors. Table 3 shows the
comparison of psychosocial factor scores between the normal
cervical cytology participants and the colposcopy study par-
ticipants. None of the scores were significantly different be-
tween the normal cervical cytology and colposcopy groups.
Current smoking status was significantly associated with
increased PSS score (Pearson r¼ 0.173, p¼ 0.005), higher
family Apgar score (Pearson r¼ 0.181, p¼ 0.003), more
stressful life events on the Revised Life Stressor Checklist
(Pearson r¼ 0.297, p< 0.001), and greater major events dis-
crimination score (Pearson r¼ 0.179, p¼ 0.003). History of
regular smoking was correlated with an increased family
Apgar score (Pearson r¼ 0.142, p¼ 0.021), greater PSS score
(Pearson r¼ 0.123, p¼ 0.049), and higher Revised Life Stressor
Checklist score (Pearson r¼ 0.271, p< 0.001). Greater number
of lifetime male partners was related to increased family
Apgar score (Pearson r¼ 0.156, p¼ 0.012), higher Revised Life
Stressor Checklist score (Pearson r¼ 0.310, p< 0.001), and
more major event discrimination (Pearson r¼ 0.217, p<
0.001). Earlier age at coitarche was associated with increased
family Apgar score (Pearson r¼0.236, p< 0.001), greater
Revised Life Stressor Checklist score (Pearson r¼0.376,
p< 0.001), and increased major event discrimination score
(Pearson r¼0.191, p¼ 0.002).
A regression model was developed to test the effects of
cervical cancer risk factors and psychosocial factor scores on
the dependent variable, abnormal Pap smear. Only age





Smoking status, n (%)
Current 26 (18.4) 30 (24.2)
Former 34 (24.1) 34 (27.4)
Never 81 (57.4) 60 (48.4)
Lifetime number of male partners, mean (SD) 8.54 (8.9) 8.4 (10.2)
Range 1–50 1–100
Age at coitarche, mean (SD) 17.1 (4.3) 16.6 (2.5)
Range Never–37 5–25
Number of male partners in last year, mean (SD) 1.04 (0.7) 1.3* (1.2)
Range 0–5 0–10
Number of new male partner(s) in last year, mean (SD) 0.49 (1.1) 0.48 (1.2)
Range 0–9 0–10
*Correlation is significant at the 0.05 level (2-tailed).
Table 3. Psychosocial Factor Scores of Normal Pap





Tool Mean (SD) Mean (SD)
PSS 25.9 (8.9) 24.7 (8.7)
LOT 28.2 (6.3) 28.9 (5.8)
Family Apgar 7.6 (2.8) 7.6 (3.2)
Revised Life Stressor
Checklist
6.6 (4.6) 6.9 (4.7)
Daily perceived
discrimination
45.3 (8.2) 45.4 (7.6)
Discrimination
major events
0.9 (1.2) 0.8 (1.0)
BDI-PC 3.3 (4.0) 2.9 (3.5)
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(B¼0.057, p¼ 0.001) was a significant predictor of women
with an abnormal Pap smear. None of the cervical cancer risk
factors, other demographic features, or psychosocial factors
were significant or modified the relationship of age.
Discussion
The findings from this study do not support that psycho-
social factors have a relationship to the risk for cervical dis-
ease. Our findings are similar to those of other studies that
have reported no association between cervical intraepithelial
neoplasia (CIN) stage and negatively rated life events, lack of
social support, coping style, and distress.24,25 This is in con-
trast to several studies that have documented elevated stress
scores among women at greater risk for cervical cancer.8,26
Our findings may be attributed to the features of the study
population. Overall, participants were highly educated, with
78% of the women (81% within the colposcopy group) being
educated beyond high school, compared with 37.7% reported
in another study.8 These highly educated women may have
more effective coping mechanisms and responses than a less
educated population to manage psychosocial factors. Poverty
or annual income was not associated with abnormal cervical
cytology, but only about 30% of the population reported an
income considered below the poverty line.
In comparing the risk behaviors between the normal cer-
vical cytology and colposcopy groups, only the mean number
of male partners in the past year differed significantly. This
finding replicates the results from previous studies.24 Un-
expectedly, none of the other risk behaviors differed between
the two groups. In general, the study participants with normal
Pap smears had high rates of risk behaviors. This includes
75% of women in the normal cervical cytology group having
had three or more lifetime sexual partners. This reflects that
the integrated health system serves a high-risk population.
Other studies have recruited women from larger and more
diverse geographic areas for the control or normal cervical
cytology comparison group.8,25,27
The psychosocial factors were significantly associated with
a number of behavioral risk factors for exposure to HPV and
possible development of abnormal cervical cytology. These
relationships have not been examined previously. Such tools
as family Apgar, discrimination, and LOT might be useful to
identify young women at risk for engaging in behaviors that
allow exposure to HPV.
This study had several limitations. A primary limitation is
the racial=ethnic diversity in the sample population. The
participants reporting white race=ethnicity made up nearly
70% of the sample, making generalization of these findings to
other populations difficult. Furthermore, there may be addi-
tional relationships between minority women and psycho-
social factors that were not captured in this study because of
the small sample size. Second, an HPV test was not performed
for the participants in the normal Pap test group. We assumed
this group to be negative for HPV because of their history of
normal cervical cytology; however, it is possible that some of
these women may have current or past HPV infection.
Last, our implementation of the psychoneuroimmuno-
logical model in Figure 1 may have contributed to the nega-
tive findings. We used abnormal cervical cytology as a
surrogate of persistent HPV, as others have done. As high-
lighted in Table 1, the colposcopy clinic participants’ cervical
cytological abnormalities ranged from ASCUS (atypical
squamous cells of uncertain significance) to HGSIL (high-
grade squamous intraepithelial lesions). Only the HGSIL
participants are likely to have had persistent HPV, whereas
the other abnormalities may represent only transient HPV
infections. Limiting our analysis to HGSIL is of little value,
given the limited sample size. In addition, the cross-sectional
nature of the study limits understanding about whether the
HPV infection is persistent. Future studies should consider
limiting the study population to either women with HGSIL or
women with evidence of persistent HPV. In addition, we do
not have a measure of immune function specific to HPV. A
recent publication on perceived stress in women with cervical
dysplasia examined T cell response to HPV-16.13 Higher lev-
els of perceived stress were associated with impaired HPV-
specific immune response in women with cervical dysplasia.
Similar to our study, life events were not associated with T cell
response to HPV-16.13 More studies are needed to implement
the psychoneuroimmunological data with longitudinal data
before any definitive conclusion can be made about the rela-
tionship of psychosocial factors to abnormal cervical cytology.
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